Introduction
Cancer is a life-threatening illness that can challenge the experience of meaning in life. In this article, we will describe a measure for (changes in) meaning in life in cancer patients. The need for meaning in life is universal and is well established in a diversity of literature [e.g. [1] [2] [3] [4] [5] [6] . According to Wong [7] meaning in life refers to 'an individually constructed, culturally based cognitive system that influences an individual's choice of activities and goals, and endows life with a sense of purpose, personal worth, and fulfillment'. Wong [7] argues that the experience of meaning in life may allow people to transcend intrusive, negative experiences and promote healthy, positive lives. Furthermore, interesting for the purpose of our study, the importance and value of experiencing meaning in life may change because of negative life experiences [e.g. 4, [8] [9] [10] . Especially, severe losses may function as a trigger for a search for meaning, because they challenge the general human desire to perceive the world as ordered, predictable and meaningful [11] [12] [13] [14] [15] .
Cancer has some specific characteristics that can challenge the experience of 'meaning in life'. The illness implies many uncertainties (e.g. about death, recurrence of the illness) and is accompanied by losses (e.g. health, job, friends, naturalness of life). Several studies report clinical levels of posttrau-matic stress in patients with cancer [e.g. [16] [17] [18] [19] . High levels of uncertainties, stress, as well as impressive losses may tackle the former, meaningoffering system that offered sense to life [8, 10, 20] . Therefore, it may be that part of the people confronted with the diagnosis and treatment of cancer may be forced to change their former life regard, as it gives no longer enough direction to life.
A review of the literature showed that many of the studies on measuring meaning in life in cancer patients are qualitative in nature [e.g. 10, 21, 22] , or describe specifically the meaning given to the cancer experience [e.g. [23] [24] [25] [26] [27] . As part of a larger study concerning adaptation to, and processing of cancer diagnosis and treatment, we are interested in the measurement of meaning in life in general of cancer patients to be able to compare results to that of other populations. There are some general measures of meaning in life with good psychometric properties, such as the Life Regard Index [28, 29] and the Satisfaction with Life Scale [30] . A recent study of White on measurement of meaning in psycho-oncology also describes several questionnaires [20] . However, to understand the concept 'meaning in life' we would like to have knowledge of the concrete sources from which meaning is experienced [31] . The aforementioned measures do not measure these sources. Wong [7] developed a measure to score several concrete sources of experienced meaning in daily life, such as relationships, fair treatment and achievement: the Personal Meaning Profile (PMP). It is proposed that a greater variety of sources from which meaning is derived, will lead to a greater sense of fulfillment [31] . It is important to mention that Wong [7] makes an additional distinction in three components of meaning in life. A cognitive component: beliefs and interpretations of the world; a motivational component: strivings and personal goals; and a third component: the affective component, referring to feelings of fulfillment and satisfaction with life [see also 31, 32] . Thus, meaning can be described from its sources as well as from the three components of these sources. However, because the components are most of the time interwoven in one experience and only theoretically discernable, while the sources are clearly distinguishable from each other, the PMP only offers the possibility to empirically measure the sources, and not the components.
We decided to make a Dutch translation of the PMP, and to investigate its psychometric properties in a sample of cancer patients. In this article, we will describe our findings concerning its factor structure (sources), reliability and relations with other concepts.
Meaning in life and positive and negative affect: external validity
The experience of meaning in life appears to have a positive relation to positive feelings of well-being, and a negative relation to distress [e.g. 29, [32] [33] [34] . On the other hand, failure in experiencing meaning in life, experiencing meaninglessness, can be seen as a particular type of psychological distress [2, 32] . We investigated the relation of meaning in life with two concepts of positive affect: feelings of innerness (as a dimension of spirituality) and the experience of posttraumatic growth. Innerness or inner resources can be described as the process for striving for, or discovering wholeness [35] . Posttraumatic growth can be defined as 'the experience of positive change that occurs as a result of the struggle with highly challenging life crises' [36] . As both concepts, innerness and posttraumatic growth, refer to the experience of positive aspects in life, we expect them to be positively related to meaning in life. However, there may be a difference between the constructs because 'meaning in life' and 'innerness' seem to refer to having purpose in life, while 'posttraumatic growth' refers more to a process of experiencing positive changes as a result of the struggle with a specific traumatic stressor.
In addition, we investigated the relation with two concepts of negative affect: feelings of anxiety and depression, because these negative feelings may hamper the ability of cancer patients to experience positive states such as meaning in life [7] . Therefore, we expect a negative relation.
Personality: exploration of relations
Next, to examining the relation of meaning in life with positive and negative state concepts, we also wanted to relate it to more stable characteristics of people: personality traits. According to Park and Folkman [6] personality is closely tied to the experience of meaning in life. Personality traits are assumed to influence someone's guiding assumptions and beliefs. Based on the distinction of personality in five factors [37] , we explored the relation of 'meaning in life' to: (1) extraversion: High scorers can be described as being sociable, assertive, energetic, and cheerful people; (2) agreeableness: High scorers can be described as warm, genuine, cooperative people, oriented to and having trust in other people; (3) conscientiousness: High scorers can be described as orderly, goal oriented, disciplined people; (4) openness to experience: High scorers can be described as creative, cultured, susceptible to inner feelings and change or new experiences, and as being curious; and (5) neuroticism: High scorers can be described as being anxious, irritated, have feelings of guilt, shame, and are emotionally instable [38] .
Age
Younger cancer patients have been found to experience more meaning in life [18] . It may be that in younger patients the cancer experience poses a greater sense of threat, because it is more interfering with their developmental stage, while older patients may already have learned most of their lessons of life.
Methods

Subjects and procedures
Our sample consisted of a heterogeneous group of 294 cancer patients of 18 years and older; the study was approved by the Medical Ethical Committee of the University Medical Center Groningen, the Netherlands. Patients were recruited from two hospitals and one center for psycho-oncological care in the northern part of the Netherlands. We assumed that a process of adjusting and eventually changing one's meaning-offering system can start only after the first shock, and therefore only included patients who had heard their diagnosis at least one year ago, and had finished primary treatment.
Instruments
Meaning in life. The original PMP was developed according to the 'implicit theories approach' [7] .
First, lay people were asked, by open-ended questions, to describe their ideally meaningful life. This resulted in a list of 102 items. Next, people were asked to rate to what extent the 'ideal items' were currently characteristic of their actual experience of meaning. These actual self-ratings appeared to be significantly and strongly related to the ideal statements, and thus the scale was assumed to be a good proxy for the measurement of the experienced actual meaningfulness of someone's life [7] . After a factor analysis 57 items, distinguished in 7 factors, remained:
(1) Religion (9 items: e.g. 'I believe that there is order and purpose in the universe'); (2) Achievement (16 items: e.g. 'I am successful in achieving my aspirations'); (3) Relationship (9 items: e.g. 'I contribute to the well-being of others'); (4) Self-Transcendence (8 items: e.g. 'I believe I can make a difference in the world'); (5) Self-acceptance (6 items: e.g. 'I am at peace with myself'); (6) Intimacy (5 items: e.g. 'I have someone to share intimate feelings with'); and (7) Fair Treatment (4 items: e.g. 'Life has treated me fairly').
The answers are rated on a seven-point scale from '1' (not at all) to '7' (a great deal). The higher the total score, the higher the actual experience of 'meaning in life'; separate factor scores can also be calculated.
In a study of Wong [7] the total PMP had a good test-retest reliability of r ¼ 0:85:
The items of the PMP were translated in Dutch by three independent translators. After interagreement the final translation was composed. The translated items were translated back into English by an independent translator to check the validity of the translation that appeared to be good.
Anxiety and depression. The Hospital Anxiety and Depression Scale (HADS) consists of 7 items measuring 'anxiety' and 7 items measuring 'depression'. The scale was validated in the Netherlands by Spinhoven et al. [39] , and appeared to be satisfactory. Items are rated on a four-point scale from '0' to '3' (ranges for the two subscales: 0-21; for the total score: 0-42). In our study 'anxiety' had an alpha of a ¼ 0:89 and 'depression' of a ¼ 0:78:
Innerness. We used the dimension 'innerness' of Howden's Spirituality Assessment Scale (SAS), which consists of 9 items. Items are rated on a six-point scale of '1' (strongly disagree) to '6' (strongly agree). A Dutch version of this scale appeared to be satisfactory [35] . In the present study the alpha of this sub factor was a ¼ 0:82:
Posttraumatic growth. The Posttraumatic Growth Inventory (PTGI) [36] consists of 21 items, that are all positively formulated and comprise five factors: 'relating to others'; 'new possibilities'; 'personal strength'; 'spiritual change'; and 'appreciation of life'. Answers are rated from '0' (I did not experience this change as a result of my crisis) to '5' (I experienced this change to a very great degree as a result of my crisis). In the current study we used the total PTGI-score. A Dutch validation study showed a high internal consistency of a ¼ 0:95 [Jaarsma TA, Pool G, Sanderman R, Ranchor AV. In press. Psychometric properties of the Dutch version of the posttraumatic growth inventory among cancer patients. Psycho-Oncology].
Personality. The NEO-FFI, a well-validated Dutch version [38] , consists of 60 items divided into five factors: 'openness to experience', 'conscientiousness', 'extraversion', 'altruism', and 'neuroticism'. The items are measured on a fivepoint scale from 'strongly disagree' to 'strongly agree'. Scores range from 12 to 60 for each subscale. Alpha's in the current study were between a ¼ 0:73 and a ¼ 0:86:
Data-analytic approach. To test the goodness of the structure of the translated PMP we first performed a Simultaneous Component Analysis (SCA) [40] and thereafter a Multiple Group Method Analysis (MGM) [41] . However, both of these tests offered unsatisfying results. Therefore, we finally used an exploratory Principal Components Analysis (PCA) with orthogonal rotation using varimax. The number of factors to investigate was determined by using a scree-plot and examining its slope. To determine the number of items to be deleted we used the following rules: (1) items with a loading below 0.35; (2) items which loaded below 0.40, and moved to the first factor when investigating a different factor structure, and loaded there low as well. To measure the multidimensionality of the scale, we calculated the interfactor correlations and the factor-total correlations. To measure the reliability of the resulting instrument we calculated its alpha's, and the interitem correlations for each scale. An alpha of 0.7 or greater is generally considered to be acceptable. Mean inter-item correlations represent a good homogeneity of the scale in a range of 0.2-0.4 [42] . Relations with the other concepts described in the Introduction were calculated with Pearson's product-moment correlations. To compare means for the total score and the sub factors of the translated PMP, we transformed the scores from 0 to 100 (only applied to Figure 1 ).
Results
Respondents
The total response rate in this study is 61%. There was no significant difference between responders versus non-responders concerning gender. Demographic and medical characteristics of the patients are presented in Table 1 .
Number of items, correlation with original PMP items, and factor structure According to our pre-set rules, 18 items had to be removed for reasons of low and/ or double loadings. Thus, 39 items remained. Because of this relatively large loss of items, we performed a separate PCA on these items as well, to be sure not to remove meaningful items. However, these 18 items did not logically cluster into a different factor (for a description of the factors, see below). The correlation between the original 57 items and the new version of 39 items was r ¼ 0:98: This high correlation indicated that no important items were lost in the new version. Therefore, we decided to include the remaining 39 items in the translated version of the PMP. These 39 items clustered together in five factors, which together explain 54.22% of the variance.
We have labeled the five factors as follows and related them to the original factors [7] :
(1) Relation with God: Consists of 7 of the 9 items of the original factor 'religion' and 1 of the 8 items of the original factor 'selftranscendence'. From the above it becomes clear that in our structure, compared to the original one, there is a different clustering of the items. Furthermore, from the original factor 'self-transcendence' only 3 of the 8 items remained, and clustered over different factors.
Our five factors can be summed to a total score of meaning in life. In Table 2 , our final five-factor solution, including its labels, is presented.
Inter-factor and factor-total correlations
The inter-factor correlations of the Dutch version varied from r ¼ 0:08 (n.s.) between 'relation with God' and 'relations with other people' up to r ¼ 0:67 (p50.001) between 'dedication to life' and 'goalorientedness'. Correlations between the five sub dimensions and the total PMP-score varied from r ¼ 0:51 (p50.001) to r ¼ 0:80 (p50.001) ( Table 3) .
Reliability
The alpha's for the five subscales were high (a ¼ 0:80 and higher), as well as the alpha for the total scale (a ¼ 0:91) ( Table 4 ). The mean interitem correlations of the factors 'relation with God' and 'goal-orientedness' were relatively high, but an investigation at item level showed little overlap in content between the items. Relative contribution of the five factors to the total score of the Dutch PMP
As can be seen in Figure 1 , in our sample of cancer patients, the transformed mean score of the total PMP-score is 60. 
Relations to other concepts
Innerness. As expected, a positive correlation was found between the total PMP-score and the spirituality factor 'feelings of innerness' (r ¼ 0:57; p50.001) ( Table 5 ). Posttraumatic growth. The correlation between the PMP-total score and the PTGI is 0.45 (p50.001) ( Table 5) .
Feelings of anxiety and depression. As expected, the total PMP-score was not strongly, but significantly negatively related to feelings of anxiety (r ¼ À0:21; p50.001) and depression (r ¼ À0:26; p50.001). This negative relation was found for the Table 2 . Five-factor solution of the translated PMP (items are presented in the table in English with the original item numbers and between the brackets the original factor were the item belonged to: after PCA with Varimax Rotation) sub dimensions of the PMP as well, except for 'relation with God', that appeared not at all to be related to feelings of anxiety and depression. The strongest negative relation was found between 'fairness of life' and feelings of anxiety (r ¼ À0:41; p50.001) and depression (r ¼ À0:40; p50.001) ( Table 5) .
Personality. The total PMP-score appeared to be positively related to 'extraversion' (r ¼ 0:35; p50.001); 'agreeableness' (r ¼ 0:22; p50.001); 'conscientiousness' (r ¼ 0:30; p50.001), and only slightly to 'openness to experience' (r ¼ 0:13; p50.05). The sub dimension 'religion' of the PMP appeared not at all to be related to these personality measures (Table 5) .
Age. A relatively small correlation was found between the total PMP-score and age (r ¼ À0:19; p50.001). The strongest correlations concerned 'dedication to life' (r ¼ À0:29; p50.001) and 'goal orientedness' (r ¼ À0:25; p50.001) ( Table 5 ).
Discussion
We studied the psychometric properties of a Dutch translation of the Personal Meaning Profile (PMP) All five factors had a satisfying reliability: Alpha's were in the range of a ¼ 0:80 to a ¼ 0:92: We had a relatively large sample size of 294 respondents and with our factor loadings it is allowed to use sample sizes of even less than 150 [40] . Thus, we can conclude that we did find five robust factors, whereby 'relations to other people' was the most important, and 'relation with God' the least important source of meaning in our Dutch sample of patients having cancer.
In our factor solution almost a third of the original items were deleted as a result of statistical criteria as well as the theoretical interpretability of the factors [42] . However, there was a very high correlation of r ¼ 0:98 between the original 57 items and the remaining 39 items, which means that no important information has been lost. An advantage of a shorter questionnaire is, that it is less time-consuming for respondents to fill in.
There are several remarks to be made about the differences found between our factor structure and Wong's [7] .
First, the original PMP was investigated in samples of healthy subjects, while our translated PMP was investigated in a sample of cancer patients. As cancer has life-threatening characteristics, that may provoke a search for meaning, this may eventually result in a different factor structure (read: different sources of meaning), compared to a general population. A longitudinal study is needed to investigate whether the sources of meaning in life change as a result of a cancer experience, or whether the relative importance of sub domains, or perhaps the breadth or depth of meaning in life changes. Second, it is not surprising that we did find another factor solution, as in the development of the original PMP Wong reported that especially the factors 'intimacy' and 'relationship' were not very stable over different factor analyses: sometimes they clustered together, and sometimes they separated. Furthermore, the factors 'fair treatment' and 'self-acceptance' had a relatively low internal consistency of both a ¼ 0:54 in the original version [7] .
Third, there may be cultural differences in the experience of meaning in life. The original PMP was tested in a Canadian sample [7] , while our version was tested in a Dutch sample. Cultural differences may apply to the adjustment to cancer (see, e.g. [43] ). Furthermore, although we strived in our translation to stay as close as possible to the original version and made use of a valid translation procedure, we cannot exclude the possibility that there are some differences in the semantic meaning of words or sentences.
As expected, the experience of meaning in life appeared to be positively related to feelings of psychological well-being, i.e. of 'innerness' and 'posttraumatic growth' and negatively to 'anxiety' and 'depression'. These findings imply that the experience of meaning in life is clearly related to psychological well-being. However, the experience of meaning in life also appeared to show relations to personality traits: it was moderately positively related to 'extraversion', 'agreeableness' and 'conscientiousness' and negatively to 'neuroticism'.
Future research is needed to further explore the construct validity of the PMP-DV, by investigating other populations. As the PMP-DV is not a disease-specific, but a generic measure for the extent of meaning in life, future research can investigate its appropriateness for other illnesses and for populations with other traumatic experiences, and compare the results to a healthy population. Finally, use of a longitudinal design is needed to offer insight in the interesting question, if and how the quality of meaning in life eventually changes as a result of processing existential threats, such as having cancer.
In the future, the PMP-DV can be applied in for example intervention studies aimed at (re)finding meaning in life, to investigate their effectiveness e.g. meaning-centered therapies of Breitbart and Greenstein [44, 45] and dignity therapies of Chochinov et al. [46] . Furthermore, the scale can offer insight in the experience of possible changes in meaning in life because of confrontation with a lifethreatening illness as cancer.
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